
©  J )  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number:  0  3 5 9   4 2 4   B 1  

12 EUROPEAN  PATENT  S P E C I F I C A T I O N  

@  Date  of  publication  of  patent  specification  : 
17.06.92  Bulletin  92/25 

£T)  Int.  CI.5  :  B60C  2 3 / 0 0  

©  Application  number:  89308616.5 

©  Date  of  filing  :  24.08.89 

©  Improved  wheel  end  valve  for  central  tire  inflation  system. 

(30)  Priority  :  12.09.88  US  243003 

@  Date  of  publication  of  application  : 
21.03.90  Bulletin  90/12 

©  Publication  of  the  grant  of  the  patent  : 
17.06.92  Bulletin  92/25 

@  Designated  Contracting  States  : 
AT  DE  ES  FR  GB  IT  NL  SE 

©  References  cited  : 
EP-A-  0  164  916 
EP-A-  0  208  469 
WO-A-87/01991 
DE-A-  3  317  810 

CO 

CM 

o> 
If) 
CO 

UJ 

@  Proprietor  :  EATON  CORPORATION 
Eaton  Center 
Cleveland,  Ohio  44114-2584  (US) 

©  Inventor  :  Schultz,  Gary  Richard 
9920  Springwood  Dr. 
Kalamazoo  Michigan  49009  (US) 

(74)  Representative  :  Wright,  Peter  David  John  et  al 
R.G.C.  Jenkins  &  Co.  26  Caxton  Street 
London  SW1H  0RJ  (GB) 

Note  :  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any 
person  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted. 
Notice  of  opposition  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been 
filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent  convention). 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  359  424  B1 2 

Description 

The  present  invention  relates  to  central  tire  inf- 
lation  systems  (CTIS),  also  known  as  onboard  inf- 
lation  systems  and  tire  traction  systems,  wherein  the 
inflation  pressure  of  one  or  more  vehicle  tires  may  be 
controlled  from  a  remote  location  (usually  the  vehicle 
cab)  with  the  vehicle  at  rest  and/or  in  motion  and  utili- 
zing  an  onboard  source  of  pressurized  fluid  (usually 
compressed  airfrom  the  vehicle  air  brake  compressor 
and/or  a  compressed  air  reservoir).  In  particular,  the 
present  invention  relates  to  an  improved  wheel  end 
valve  mountable  at  the  tire  rim  which  is  vented  only 
through  the  single  conduit  connecting  same  to  the 
system  control  valves,  which  is  effective  to  open  and 
close  in  response  to  fluid  pressure  in  the  single  con- 
duit  and  which  is  effective  to  automatically  fluidly  iso- 
late  a  tire  when  the  pressure  in  the  tire  is  less  than  a 
minimum  reference  pressure. 

Wheel  end  valves  are  well-known  in  the  art  as 
may  be  seen  by  U.S.  Patent  Nos.  4,434,833, 
4,678,017  and  4,724,879,  the  disclosures  of  which 
are  hereby  incorporated  by  reference.  The  features  of 
the  wheel  end  valve  disclosed  in  US  4,678,017  form 
the  pre-amble  of  claim  1  and  the  prior  art  device  of  this 
kind  is  shown  in  Figure  1  .  While  wheel  end  valves  for 
CTIS  are  known,  these  valves  are  not  totally  satisfac- 
tory.  The  prior  art  valves  have  limited  temperature 
capability  so  that  air  trapped  in  the  isolation  circuit  at 
low  temperatures  tends  to  prevent  the  isolation  circuit 
from  automatically  isolating  a  damaged  tire. 

According  to  the  present  invention  there  is  pro- 
vided  a  wheel  end  valve  assembly  for  a  central  tire  inf- 
lation  system  comprising  a  valve  body  having  a  first 
fluid  connection  defined  by  a  first  port  for  connection 
to  a  selectively  pressurized  and  exhausted  conduit,  a 
second  fluid  connection  defined  by  a  second  port  for 
connection  to  the  interior  pressurized  chamber  of  an 
inflatable  tire,  said  valve  assembly  comprising  first 
valve  means  responsive  to  pressurization  of  said 
selectively  pressurized  and  exhausted  conduit  to 
assume  a  first  position  for  establishing  fluid  communi- 
cation  between  said  first  and  second  ports  and  res- 
ponsive  to  exhausting  to  atmosphere  of  said 
selectively  pressurized  and  exhausted  conduit  to 
assume  a  second  position  for  blocking  fluid  communi- 
cation  between  said  first  and  second  ports  thereof, 
said  first  valve  means  comprising  a  valve  member 
having  a  first  surface  exposed  to  fluid  pressure  at  said 
first  port  and  an  opposed  second  larger  surface,  said 
valve  assembly  comprising  second  valve  means  con- 
stantly  in  fluid  communication  with  said  second  port 
and  responsive  to  a  sensed  pressurization  of  said 
interior  chamber  of  said  tire  being  less  than  a  pre- 
determined  minimum  reference  pressure  and  an  iso- 
lation  circuit  to  conduct  fluid  from  said  first  port  past 
said  second  valve  means  to  said  second  large  surface 
to  maintain  said  first  valve  means  in  said  second  posi- 

tion  thereof  in  response  to  said  sensed  pressurization 
of  said  tire  being  less  than  said  minimum  reference 
pressure,  said  assembly  characterized  by: 

a  normally  opened  third  valve  means  in  fluid  com- 
5  munication  with  said  first  port  and  said  isolation  cir- 

cuit,  said  third  valve  means  comprising  an 
elastomeric  disc  shaped  diaphram  having  integrally 
formed  therewith  peripheral  sealing  means  and  a 
fixed  post,  an  orifice  formed  in  said  diaphram  into 

10  which  said  post  extends  to  thereby  maintain  a  zero 
reference  pressure  differential  between  said  first  port 
and  said  second  larger  surface,  said  third  valve 
means  being  responsive  to  a  rapid  increase  in  press- 
ure  at  said  first  port  to  flex  said  diaphram  causing  said 

15  post  to  close  said  orifice  and  thereby  permit  said  first 
valve  means  to  open. 

In  the  wheel  end  valve  of  the  present  invention, 
the  drawbacks  of  the  prior  art  wheel  end  valves  have 
been  minimized  or  eliminated  by  providing  a  wheel 

20  end  valve  assembly  which  requires  only  a  single  con- 
nection  to  pressurized  fluid,  which  will  automatically 
isolate  a  tire  having  less  than  a  predetermined  mini- 
mum  reference  pressure  from  the  remainder  of  the 
system,  which  requires  no  venting  to  atmosphere  at 

25  the  vehicle  wheel  assembly,  and  which  provides  for 
venting  of  the  isolation  circuit  through  the  control  cir- 
cuit. 

As  will  be  appreciated  the  wheel  end  valve 
assembly  of  the  invention  defines  a  body  having  only 

30  two  ports,  one  connected  to  the  interior  of  the  tire  and 
the  other  to  the  system  supply  conduit.  The  low  tire 
pressure  shutoff  valve  is  effective  to  automatically  iso- 
late  the  tire  associated  therewith  from  the  remainder 
of  the  central  tire  inflation  system  when  the  inflation 

35  pressure  thereof  is  below  a  predetermined  minimum 
reference  value. 

The  wheel  end  valve  assembly  of  the  invention 
requires  no  venting  other  than  through  the  single  sup- 
ply  conduit,  is  effective  in  response  to  pressurization 

40  and  venting  of  the  supply  conduit  to  open  and  close 
communication  to  the  tire,  and  to  isolate  the  tire  if  inf- 
lation  pressure  thereof  falls  below  a  minimum  refer- 
ence  pressure  and  permits  a  controlled  bleed  of  air 
between  the  control  circuit  and  the  isolation  circuit. 

45  The  invention  may  be  better  understood  from  a 
reading  of  the  following  description  of  the  preferred 
embodiments  taken  in  connection  with  the  attached 
drawings,  wherein: 

Fig.  1  is  a  front  view,  in  section,  of  an  embodiment 
so  of  the  wheel  end  valve  assembly  of  the  present  inven- 

tion  taken  along  lines  1-1  in  Figure  2. 
Fig.  2  is  a  top  view  of  the  valve  assembly  illus- 

trated  in  Fig.  1. 
Fig.  3  is  a  partial  sectional  view  of  the  valve 

55  assembly  illustrated  in  Fig.  1  taken  along  the  lines  3-3 
in  Fig.  2. 

Fig.  4  is  an  enlarged  view  of  the  valve  element  of 
the  present  invention  taken  from  Fig.  3. 
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Fig.  5  is  a  schematic  illustration  of  the  pneumatic 
components  of  the  CTIS  in  which  the  present  inven- 
tion  is  utilized  to  control  the  inflation  of  a  single  tire. 

Referring  to  Fig.  5,  an  inflatable  tire  12  is  mounted 
to  a  tire  rim  14  which  is  fixed  to  a  wheel  hub  assembly 
16  rotationally  supported  on  the  outer  end  of  an  axle 
housing  18  by  means  of  bearings  20.  An  axle  shaft 
rotationally  driven  by  conventional  means,  such  as  a 
differential  (not  shown),  extends  from  the  axle  hous- 
ing  18  and  typically  includes  a  flange  (not  shown)  for 
drivingly  connecting  the  axle  shaft  to  the  wheel  hub. 
As  may  be  seen  in  greater  detail  by  reference  to 
United  States  Patent  No.  4,678,017,  assigned  to  the 
Assignee  of  this  invention,  an  annular  sleeve  24  may 
be  pressed  to  the  axle  housing  at  a  location  inboard 
of  the  bearings  20  and  the  wheel  hub  may  define  an 
inboardly  extending  sleeve-type  annular  flange  26 
telescopically  surrounding  sleeve  24.  A  pair  of  rotary 
seals  28  and  30  extend  radially  between  the  outer 
periphery  of  sleeve  24  and  the  inner  periphery  of 
sleeve-type  flange  26  to  define  an  annular  sealed 
chamber  32  therebetween.  Sleeve  24  is  provided  with 
an  inlet  34  and  a  passage  36  opening  to  the  chamber 
32.  Sleeve-type  flange  26  is  provided  with  a  generally 
radially  extending  passage  38  extending  from  the 
sealed  annular  chamber  32  to  the  exterior  outer 
diameter  surface  thereof.  Asingle  passage  40  may  be 
provided  in  the  radial  flange  portion  42  of  the  wheel 
hub  16  for  passage  of  a  pressure  conduit.  It  is  under- 
stood,  of  course,  that  the  present  invention  is  equally 
applicable  to  wheel  hub/axle  housing  assemblies 
(also  called  "wheel-end  assemblies")  of  other  con- 
structions. 

The  central  tire  inflation  system  10  may  be  con- 
sidered  to  comprise  two  components,  a  stationary 
component  46  fixed  to  the  vehicle  chassis  and  a 
rotational  component48  rotationally  fixed  to  the  wheel 
hub  16  and  tire  12.  The  stationary  component  46  is 
fluidly  connected  to  the  rotational  component  48  by 
means  of  the  annular  chamber  32  defined  by  the  rot- 
ary  seals  28  and  30.  Briefly,  fluid  conduit  50  from  the 
stationary  component  46  is  fluidly  connected  to  the 
inlet  34  of  passage  36  formed  in  sleeve  24  while  fluid 
conduit  52  leading  to  the  rotational  component  48  is 
fluidly  connected  to  the  passage  38  formed  in  sleeve- 
type  flange  26  and  passes  through  the  opening  40 
defined  in  the  flange  42  of  the  hub  1  6.  To  protect  con- 
duit  52,  a  grommet  or  bushing  54  may  be  provided  in 
the  opening  40  or  opening  40  may  be  defined  by  a 
bore  in  a  wheel  stud.  Of  course,  alternatively,  an  inter- 
nal  passage  may  be  provided  in  hub  16  opening  to  the 
outboard  side  of  flange  42.  Accordingly,  initial  instal- 
lation  and/or  retrofit  of  system  10  to  a  vehicle  is  con- 
siderably  simplified  and  will  not  weaken  the  load 
supporting  structures  of  the  axle  housing  and  wheel 
hub.lt  is  also  noted  that  the  rotary  seals  28  and  30  and 
the  conduit  50  leading  to  the  wheel  end  assembly  may 
be  located  at  an  inboard  relatively  protected  location 

on  the  vehicle. 
Rotating  component  48  of  system  10  includes  the 

modular  wheel  end  valve  assembly  11  of  the  present 
invention,  which  assembly  includes  at  least  low  press- 

5  ure  shutoff  valve  structure  and  control  valve  structure. 
The  rotating  component  48  also  includes  a  manual 
inflate  and  pressure  check  valve  60.  Valve  assembly 
11  may  be  located  interiorly  of  tire  12. 

A  manifold  portion  62  of  conduit  52  connects  port 
10  66  of  valve  assembly  11  with  the  conduit  50  via  cham- 

ber  32  while  a  manifold  conduit  68  interconnects  port 
72  of  valve  assembly  1  1  ,  the  manual  inflate  and  check 
valve  60,  and  the  interior  chamber  74  of  the  inflatable 
pneumatic  tire  12.  If  dual  tires  are  utilized,  manifold 

15  conduit  68  may  be  split  downstream  of  the  valve  60 
and  manual  shut-off  valves  provided  to  isolate  the 
tires  if  required.  Alternatively,  line  62  may  be  split  and 
a  separate  valve  11  provided  for  each  tire  of  the  dual 
tire  set. 

20  The  initial  inflate  and  pressure  check  valve  60  is 
located  in  manifold  conduit  68,  or  may  be  located 
directly  in  the  tire  rim,  and  is  located  downstream  of 
the  valve  assembly  11  for  direct  fluid  communication 
to  the  interior  chamber  74  of  tire  12.  Initial  inflate  and 

25  pressure  check  valve  is  of  a  standard  tire  valve  stem 
construction  as  is  well  known  in  the  prior  art.  It  is 
important  to  note  that  valve  assembly  11,  which  is 
located  at  the  wheel  end  assembly,  utilizes  structures 
wherein  venting  to  atmosphere  thereof  occurs  solely 

30  through  the  manifold  portion  62  of  conduit  52,  as  will 
be  described  in  greater  detail  below,  and  thus  the 
valve  assembly  11  will  not  be  subject  to  clogging  due 
to  contamination  by  water,  mud,  snow  or  sand  and/or 
may  be  located  within  the  tire  12. 

35  The  relatively  stationary  portion  46  of  the  central 
tire  inflation  system  10  is  mounted  at  convenient 
points  on  the  vehicle  chassis,  preferably  above  the 
fording  level  of  the  vehicle,  and  is  fluidly  connected  to 
the  rotating  portion  48  by  means  of  a  single  conduit 

40  50  and  a  single  rotating  seal  chamber  32. 
The  relatively  stationary  portion  46  includes  a 

source  of  pressurized  fluid  142  which  is  typically  the 
vehicle  air  system  compressor,  or,  preferably,  a  press- 
urized  air  reservoir  supplied  by  the  compressor. 

45  The  source  of  pressurized  fluid  supplies  com- 
pressed  air,  typically  at  a  pressure  not  exceeding 
about  120  psi,  to  a  split  conduit  144  which  defines 
branches  146  and  148  leading  to  the  inlets  150  and 
152,  respectively,  of  inflate  valve  154  and  pressure 

so  regulator  156,  respectively.  Pressure  regulator  156 
defines  an  outlet  1  58  connected  to  a  conduit  160  lead- 
ing  to  the  outlet  162  of  deflate  valve  164.  The  outlet 
166  of  inflate  valve  154  and  inlet  168  of  deflate  valve 
1  64,  respectively,  are  connected  to  a  manifold  conduit 

55  170.  Manifold  conduit  170  is  also  connected  to  the 
inlet  172  of  shutoff  valve  174.  Shutoff  valve  174  has 
an  outlet  1  76  connected  to  atmosphere.  Manifold  con- 
duit  1  70  is  also  connected  to  port  1  78  of  quick-release 

3 
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valve  180.  A  pressure  transducer  186  is  exposed  to 
the  pressure  in  conduit  1  70  by  means  of  a  branch  con- 
duit  188. 

Quick-release  valve  180  defines  a  port  182  con- 
nected  to  exhaust  and  a  port  184  connected  to  the 
conduit  50  leading  to  the  wheel  end  assembly. 

Pressure  regulator  1  56  may  be  of  any  conven- 
tional  design  and  will  limit  pressure  in  conduit  160  to 
a  relatively  low  pressure  of  about  8-1  0  psi,  and  further 
includes  a  relief  port  190  leading  to  exhaust.  Accord- 
ingly,  it  may  be  seen  that  the  inlet  150  to  the  inflation 
valve  1  54  is  exposed  to  supply  pressure  while  the  out- 
let  162  of  deflate  valve  164  is  in  communication  with 
a  regulated  pressure  of  about  8-10  psi.  As  will  be 
seen,  pressure  regulator  156  regulates  the  quick-re- 
lease  valve  180  and  thus  regulates  the  minimum 
pressure  to  which  system  10  will  deflate  tire  12. 

Inflate  valve  154,  deflate  valve  164  and  shutoff 
valve  174  are  each  relatively  small  flow  two-way  val- 
ves,  preferably  solenoid  controlled  valves,  of  conven- 
tional  design.  Valves  154,  164  and  174  have  a  first  or 
closed  position  blocking  fluid  flow  between  the  inlet 
and  outlet  ports  thereof  and  a  second  or  open  position 
permitting  fluid  flow  between  the  inlet  and  outlet  ports 
thereof.  Typically,  the  solenoid  two-way  valves  154 
and  164  are  spring  biased  to  the  closed  positions 
thereof  while  valve  174  is  spring  biased  to  the  open 
position  thereof. 

The  operational  characteristics  of  quick-release 
valve  1  80  are  that  a  fluid  flow  (i.e.  flow  of  higher  press- 
urized  fluid  to  a  conduit  or  chamber  at  a  lower  press- 
urization)  may  be  maintained  from  port  178  to  port 
1  84.  However,  a  fluid  flow  may  not  be  maintained  from 
port  1  84  to  port  1  78  as  internal  valve  means  will  open 
port  184  to  the  exhaust  port  182.  Further,  the  valve 
180,  by  establishing  fluid  communication  from  port 
178  to  port  184  and  from  port  184  to  exhaust  182  will 
tend  to  cause  the  pressurization  at  port  178  (conduit 
1  70)  and  the  pressurization  at  port  1  84  (conduit  50)  to 
equalize  at  the  pressurization  of  the  lower  pressurized 
conduit. 

It  is  important  to  note  that  quick-release  valve 
180,  through  which  the  various  valves  at  the  wheel 
end  assemblies  are  vented,  is  located  remote  from  the 
wheel  end  assembly  and  may  also  be  located 
remotely  from  the  control  valves,  solenoid  valves  1  54, 
164  and  174.  Quick-release  valve  180  may  be 
remotely  controlled  by  a  single  pressure  line  170 
fluidly  connecting  port  178  of  valve  180  with  the  sol- 
enoid  valves  via  manifold  conduit  170.  As  will  be  des- 
cribed  in  greater  detail  below,  a  separate  quick 
release  valve  structure  may  be  provided  at  each  axle 
or  as  a  portion  of  an  alternate  embodiment  of  each 
wheel  end  valve  assembly. 

By  controlling  the  pressurization  in  conduit  170, 
the  minimum  pressure  to  which  conduits  50  and  52 
and  all  chambers  fluidly  connected  thereto  will  auto- 
matically  be  vented  through  the  quick-release  valve 

180  is  also  controlled.  During  the  deflation  mode  of 
operation  of  system  10,  the  quick-release  valve  will 
exhaust  conduits  50  and  52,  which  are  then  connec- 
ted  to  the  tire  chamber  74  through  control  valve  1  1  ,  to 

5  a  pressure  equalling  the  regulated  pressure  from 
regulator  156.  During  system  shut-down  (steady  state 
operation),  tire  chamber  74  is  isolated  from  the  con- 
duit  52  by  control  valve  1  1  and  conduit  1  70  is  exhaus- 
ted  to  atmosphere  through  shut-off  valve  1  74  allowing 

10  conduits  50  and  52  and  the  seal  chamber  32  to  be 
exhausted  to  atmosphere  through  the  quick-release 
valve  180. 

The  pressure  transducer  1  86  may  be  of  any  com- 
mercially  available  design  and  provides  a  signal,  pref- 

15  erably  an  electric  signal,  indicative  of  the  pressure  in 
conduit  170. 

The  structure  and  function  of  modular  valve 
assembly  11  is  disclosed  in  U.S.  Patent  4,678,017 
and  may  best  be  appreciated  by  reference  to  Figs. 

20  1  ,2,  and  5.  Wheel  valve  assembly  11  is  comprised  of 
three  modules  or  sections  202,  204  and  206  which  are 
clamped  together  by  suitable  fasteners  such  as 
machine  screws  208.  The  assembly  11  defines  a 
valve  body  212  having  only  two  exterior  fluid  connec- 

25  tionsorports66and  72.  Port  66  for  connection  to  con- 
duit  62  and  supply  conduit  52  is  provided  in  module 
206.  Port  72  for  connection  to  conduit  68  and  the 
interior  chamber  74  of  tire  12  is  provided  in  module 
204. 

30  Valve  assembly  body  212  defines  a  central  valve 
chamber  214  divided  into  a  lower  portion  216  and  an 
upper  portion  21  8  by  a  plug  type  diaphragm  220.  Gen- 
erally,  the  upper  valve  chamber  portion  218  is  pro- 
vided  in  cover  module  202. 

35  Inlet  or  control  port  66  fluidly  communicates  with 
the  lower  chamber  portion  216  via  aligned  passages 
222  and  224  defined  in  modules  206  and  204,  re- 
spectively.  The  lower  chamber  portion  216  communi- 
cates  with  the  tire  port  72  through  an  annular  valve 

40  seat  226  which  is  opened  and  closed  by  the  plug  por- 
tion  228  of  plug  type  diaphragm  220.  Valve  seat  226 
is  defined  by  the  upward  opening  of  a  vertically 
extending  bore  230  defined  in  module  204  which  con- 
nects  to  a  generally  horizontally  extending  bore  232 

45  in  module  204  which  connects  with  port  72.  Preferably 
ports  66  and  72  are  provided  with  internal  pipe 
threads  or  the  like. 

A  compression  spring  234  acts  on  a  spring  seat 
236  to  bias  the  plug  portion  228  of  diaphragm  220 

so  against  the  valve  seat  226  with  a  force  sufficient  to 
normally  maintain  a  blockage  of  fluid  flow  between 
lower  chamber  portion  216  (and  port  66)  and  pas- 
sages  230  and  232  (and  port  72).  Plug  portion  228 
and  valve  seat  226  of  valve  assembly  11  thus  define 

55  a  normally  closed  valve  interposed  the  conduit  62  and 
the  conduit  68  connected  to  the  interior  74  of  tire  12. 

The  bias  of  spring  234  can  be  overcome  when  the 
pressure  in  conduit  230,  which  is  substantially  equal 

4 
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to  pressure  in  tire  chamber  74,  acting  on  the  under- 
side  surface  238  of  the  plug  portion  228  exceeds  a 
predetermined  reference  value.  Valve  11  thus  acts  to 
automatically  vent  chamber  74  to  conduit  62  in  the 
event  of  greater  than  maximum  allowable  pressuri- 
zation  of  tire  12  as  might  occur  during  manual  inflation 
of  the  tire  through  fill  valve  60.  Preferably,  spring  234 
and  surface  238  are  selected  such  that  a  pressure  of 
about  100  p.s.i.  (pounds  per  square  inch)  will  move 
plug  228  off  of  valve  seat  226. 

Diaphragm  220  defines  a  lower  surface  240  exp- 
osed  to  fluid  pressure  at  port  66  and  in  lower  chamber 
portion  216  and  an  upper  surface  242  which  is  exp- 
osed  to  fluid  pressure  in  upper  chamber  portion  218. 
An  annular  valve  seat  244,  defined  in  module  202,  is 
sealed  by  the  outer  periphery  246  of  the  diaphragm 
220  under  the  bias  of  spring  248  acting  on  diaphragm 
plate/retainer  250  to  normally  fluidly  separate  the 
upper  and  lower  portions,  216  and  218,  of  the  valve 
chamber  214.  A  pressure  of  about  20  psi  at  port  66, 
assuming  chamber  portion  218  is  not  fluidly  connec- 
ted  to  inlet  port  66,  acting  on  the  under  surface  240  of 
diaphragm  220  will  lift  the  plug  member  228  off  of  the 
seat  226  communicating  ports  72  and  66  for  establish- 
ing  fluid  communication  between  the  tire  and  station- 
ary  portion  46.  As  pressure  at  port  66  drops  to  below 
about  7  psi,  spring  234  will  again  cause  plug  portion 
228  to  sealingly  engage  seat  226  to  close  the  valve 
assembly  11.  Accordingly,  at  less  than  about  7  psi 
pressure  in  conduits  50  and  52,  the  valve  11  will  be 
closed  and  at  pressures  above  20  psi,  the  valve  11  will 
be  open  between  ports  66  and  72.  Accordingly,  selec- 
tive  pressurization  of  single  conduit  62  is  effective  to 
control  the  opening  and  closing  of  valve  11  as  well  as 
providing  pressurized  fluid  for  the  inflation  of  tire  12 
and/or  a  low  pressure  exhaust  conduit  for  the  def- 
lation  of  tire  12. 

Valve  assembly  11  is  effective  to  sense  pressuri- 
zation  of  tire  chamber  74  falling  below  a  predeter- 
mined  minimum  reference  value  and  to  fluidly  isolate 
the  tire  12  from  the  remainder  of  the  CTIS  system,  by 
biasing  valve  assembly  11  closed,  in  the  event  such 
less  than  minimum  reference  pressure  condition  is 
sensed. 

A  pair  of  relatively  closely  spaced,  substantially 
parallel  passages  254  and  256  both  open  to  the  upper 
surface  258  of  assembly  module  206  to  define  a  sec- 
ond  and  a  third  valve  seat,  260  and  262,  respectively. 
Passage  254  is  in  fluid  communication  with  con- 
trol/supply  port  66  via  passage  264  formed  in  module 
206  while  passage  256  is  in  fluid  communication  with 
the  upper  valve  chamber  portion  218  and  the  upper 
surface  242  of  plug  type  diaphragm  220  via  passages 
266,  268,  270,  272,  274  and  276. 

Fluid  communication  between  the  valve  seats 
260  and  262  is  normally  blocked  by  the  under  surface 
278  of  a  flat  type  diaphragm  280  received  between  the 
lower  surface  282  of  module  204  and  upper  surface 

258  of  module  206.  Surfaces  258  and  282  define  the 
interface  284  between  module  204  and  206.  The 
upper  surface  286  of  flat  diaphragm  280  is  exposed 
to  fluid  pressure  in  a  chamber  288  formed  in  the  lower 

5  surface  282  and  fluidly  communicating  with  the  tire 
port  72  via  passages  232  and  230.  Upper  surface  286 
of  diaphragm  280  is  thus  exposed  to  tire  pressure  in 
chamber  74  of  tire  12. 

The  surface  area  of  the  upper  surface  286  of  diap- 
10  hragm  280  exposed  to  tire  pressure  at  port  72  is  sized 

to  be  at  least  ten  to  fifteen  times  as  large  as  the  sur- 
face  area  of  the  portion  of  lower  surface  278  exposed 
to  supply  pressure  at  port  66  (i.e  the  area  of  seat  260). 
Accordingly,  so  long  as  at  least  a  minimum  pressure 

15  is  present  in  tire  chamber  74,  even  a  ten  to  fifteen 
times  greater  supply  pressure  in  manifold  62  com- 
municating  with  port  66  will  not  cause  communication 
between  passages  254  and  256.  Assuming  the  supply 
pressure  at  port  66  is  never  to  exceed  110  psi,  a 

20  pressure  of  greater  than  than  7  psi  in  the  tire  and  in 
conduit  68  will  maintain  flat  diaphragm  280  closed,  i.e. 
seated  on  valve  seat  260.  However,  in  the  event  of 
extensive  damage  to  tire  12  rendering  the  tire  incap- 
able  of  maintaining  at  least  a  minimum  pressurization, 

25  pressurization  of  the  supply  conduit  62  will  result  in 
flap  diaphragm  280  lifting  off  of  valve  seat  260  and 
fluidly  communicating  passages  254  and  256  which 
will  cause  supply  pressure  to  be  applied  via  conduits 
264,  254,  256,  266,  268,  270,  272,  274  and  276  to  the 

30  upper  chamber  portion  218.  Supply  pressure  acting 
on  the  upper  surface  242  of  the  diaphragm  220  will 
cause  valve  11  to  remain  in  the  closed  position  block- 
ing  communication  between  port  66  and  72  thus  auto- 
matically  isolating  the  damaged  tire.  Thus,  loss  of 

35  system  supply  air  through  a  damaged  tire  unable  to 
maintain  at  least  a  predetermined  minimum  pressuri- 
zation  will  be  prevented  allowing  the  remainder  of  the 
tire  inflation  system  to  inflate  the  remaining  tires  in  a 
normal  manner.  When  the  tire  inflation  system  is  shut 

40  down,  pressure  on  top  of  the  diaphragm  220  acting  on 
surface  242  bleeds  off  around  the  outer  periphery  244 
and  valve  seat  246.  Of  course,  for  the  system  to  oper- 
ate,  an  initial  tire  pressure  above  the  minimum  tire 
pressure,  7  psi  for  example,  must  be  provided  to  the 

45  tire  12  through  the  initial  inflate  and  pressure  check 
valve  60. 

It  is  important  to  note  that  valve  assembly  11 
utilizes  only  diaphragm  type  valving  elements  (i.e.  not 
spools  or  the  like)  and  that  the  diaphragms,  220  and 

so  280,  are  located  at  the  interfaces  of  modules  202  and 
204  and  of  modules  204  and  206,  respectively.  Seals 
294  and  296  are  also  utilized  at  the  interfaces  of  mod- 
ules  204  and  206  and  202  and  204. 

The  operation  of  the  pneumatic  components  of 
55  central  tire  inflation  system  10  is  as  follows.  Under 

normal  or  steady  state  conditions,  i.e.  when  tire  inf- 
lation  system  10  is  not  activated,  the  interior  chamber 
74  of  tire  12,  and  thus  manifold  conduit  68,  will  be 
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pressurized  to  some  pressurization  level  greater  than 
the  minimum  pressurization  level,  such  as,  for 
example,  75  psi  for  highway  travel,  30  psi  for  cross 
country  travel  or  20  psi  for  operation  in  sand,  mud  or 
snow.  If  the  pressurization  of  tire  12  is  below  the  mini- 
mum  pressure  level  (such  as  7  psi)  the  tire  must  be 
pressurized  to  at  least  a  minimum  pressurization  level 
by  means  of  the  manual  inflate  and  pressurization 
check  valve  60.  In  the  steady  state  condition,  the  inf- 
lation  valve  154  and  the  deflate  valve  164  are  closed 
and  the  shutoff  valve  174  is  open.  Under  these  con- 
ditions,  supply  pressure  is  present  in  conduit  144  and 
regulated  pressure  is  present  in  conduit  160.  When 
the  shutoff  valve  is  open,  conduit  170  is  vented  and 
port  178  of  quick  release  valve  180  is  exposed  to 
atmospheric  pressure  only.  Whatever  pressure  may 
be  present  in  conduits  62,  52  and  50  will  be  vented  to 
atmosphere  as  a  result  of  such  pressure  acting  at  port 
184  causing  connecting  conduit  50  to  exhaust 
through  ports  184  and  182  of  quick-release  valve  180. 
As  manifold  portion  62  of  conduit  52  is  vented  to 
atmosphere,  there  will  be  only  atmospheric  pressure 
present  in  port  66  of  valve  1  1  and  thus  port  72  of  valve 
11  will  be  sealed  to  isolate  the  conduit  68  and  the  tire 
12  at  tire  inflation  pressure  from  the  remainder  of  the 
system.  As  conduits  52  and  50  are  vented  through 
quick-release  valve  180,  the  rotary  seals  28  and  30 
defining  seal  chamber  32  are  exposed  to  atmospheric 
or  substantially  atmospheric  pressure  on  both  sides 
thereof. 

In  accordance  with  the  invention  and  as  shown  in 
Figs.  3  and  4,  the  valve  assembly  11  is  provided  with 
a  check  valve  300  made  of  a  suitable  rubber  or  elas- 
tomeric  material  which  is  disc  shaped  in  plan  view. 
The  periphery  of  the  valve  300  is  relatively  thick  in  an 
axial  direction  and  forms  a  pair  of  sealing  flanges  302 
and  304  which  seal  against  the  countersunk  hole  306 
and  the  periphery  308  of  the  hole  310  formed  in  the 
wall  312.  A  relatively  thin  central  diaphragm  314  is 
integrally  formed  with  the  sealing  flanges.  The  diap- 
hragm  314  increases  in  thickness  towards  the  center 
portion  thereof  which  is  provided  with  an  orifice  316  of 
substantially  uniform  diameter.  The  diaphragm  is  thin- 
nest  at  the  annular  juncture  318  with  the  flanges  302 
and  304  so  that  it  may  move  in  response  to  a  substan- 
tial  change  in  pressure  in  the  chamber  320. 

The  valve  300  also  includes  a  fixed  valve  member 
322  having  a  cone  shaped  post  324  formed  integrally 
with  a  base  325  positioned  with  a  press  fit  in  a  suitable 
blind  hole  326  in  the  valve  section  206.  The  valve 
member  322  is  positioned  so  that  the  post  324  is  axi- 
ally  aligned  with  the  orifice  316  with  the  post  324 
extending  partially  into  the  orifice  316  with  a  clearance 
between  the  post  324  and  the  orifice  316.  The  cham- 
ber  328  communicates  with  the  conduit  266  by  a  vent 
hole  330. 

The  check  valve  300  is  normally  opened  as 
shown  in  Fig.  3  and  4  of  the  drawings  so  that  air  may 

flow  through  the  clearance  between  the  post  and 
orifice,  the  chamber  328  and  the  vent  hole  330.  Thus, 
differences  in  air  pressure  between  the  chambers  320 
and  218,  due  to  temperature  or  atmospheric  pressure 

5  changes,  are  equalized.  Such  pressure  changes 
occur  slowly  and  do  not  flex  the  diaphragm  314  so  that 
air  pressure  may  flow  through  the  orifice  316  into  the 
chamber  328,  through  the  hole  330  in  the  valve  sec- 
tion  206,  and  hence,  to  the  conduit  266  of  the  isolation 

10  circuit  which  includes  conduits  256,  266,  268,  270, 
272,  274  and  276  communicating  with  the  upper 
chamber  218.  Thus,  the  normally  open  check  valve 
300  reduces  the  effects  of  temperature  and  atmos- 
pheric  pressure  on  the  performance  of  the  wheel 

15  valve  11  by  maintaining  a  constant  zero  reference 
pressure  differential  between  the  chambers  320  and 
218. 

Whenever  the  pressure  within  the  chamber  320  is 
rapidly  increased  to  move  the  diaphragm  220  off  of 

20  the  seat  226  and  thus  open  fluid  communication  be- 
tween  the  port  66  and  72  of  the  valve  11  ,  such  rapid 
increase  in  pressure  in  the  chamber  320  will  cause  the 
diaphragm  314  to  flex  in  a  direction  toward  the  fixed 
valve  member  322  into  the  position  shown  by  dotted 

25  lines  in  Fig.  3.  With  the  diaphragm  314  flexed  as 
shown  by  the  dotted  lines,  the  tapered  or  cone  shaped 
post  324  extends  further  into  the  orifice  316  and 
closes  the  valve  300  cutting  off  communication  be- 
tween  the  chamber  320  and  the  isolation  circuit  lead- 

30  ing  to  the  chamber  218.  Also,  as  the  diaphragm  314 
is  flexed,  the  cone-shaped  post  324  of  the  fixed  valve 
member  322  guides  or  pilots  the  orifice  316  and  the 
post  324  provides  a  gradual  restriction  to  the  passage 
of  air  and  a  uniform  valve  seat  for  the  valve  300. 

35  Moreover,  each  time  the  diaphram  314  is  flexed  the 
conical  post  324  clears  the  hole  316  of  dirt  and  debris 
which  may  lodge  therein. 

Although  the  preferred  embodiment  of  the  pre- 
sent  invention  has  been  described  with  a  certain  deg- 

40  ree  of  particularity,  it  is  understood,  that  certain 
substitutions  and  rearrangements  of  the  parts  may  be 
resorted  to  without  departing  from  the  present  inven- 
tion  as  claimed. 

A  whell  end  valve  assembly  similar  to  that  of  the 
45  invention  is  disclosed  in  EP-A-0  360  427  of  the  applic- 

ant. 

Claims 
50 

1.  Awheel  end  valve  assembly  (11)  for  a  central 
tire  inflation  system  (10)  comprising  a  valve  body 
(212)  having  a  first  fluid  connection  defined  by  a  first 
port  (66)  for  connection  to  a  selectively  pressurized 

55  and  exhausted  conduit  (62),  a  second  fluid  connec- 
tion  defined  by  a  second  port  (72)  for  connection  to  an 
interior  pressurized  chamber  (74)  of  an  inflatable  tire 
(12),  said  valve  assembly  (11)  comprising  first  valve 
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means  (226,  228)  responsive  to  pressurization  of  said 
selectively  pressurized  and  exhausted  conduit  (62)  to 
assume  a  first  position  for  establishing  fluid  communi- 
cation  between  said  first  and  second  ports  (66,72) 
and  responsive  to  exhausting  to  atmosphere  of  said 
selectively  pressurized  and  exhausted  conduit  (62)  to 
assume  a  second  position  for  blocking  fluid  communi- 
cation  between  said  first  and  second  ports  thereof, 
said  first  valve  means  comprising  a  valve  member 
(228)  having  a  first  surface  (240)  exposed  to  fluid 
pressure  at  said  first  port  (66)  and  an  opposed  second 
larger  surface  (242),  said  valve  assembly  (11)  com- 
prising  second  valve  means  (280)  constantly  in  fluid 
communication  with  said  second  port  (72)  and  res- 
ponsive  to  a  sensed  pressurization  of  said  interior 
chamber  (74)  of  said  tire  (12)  being  less  than  a  pre- 
determined  minimum  reference  pressure  and  an  iso- 
lation  circuit  (264,254,256,266,268, 
270,272,274,276)  to  conduct  fluid  from  said  first  port 
(66)  past  said  second  valve  means  (280)  to  said  sec- 
ond  large  surface  (242)  to  maintain  said  first  valve 
means  (226,  228)  in  said  second  position  thereof  in 
response  to  said  sensed  pressurization  of  said  tire 
being  less  than  said  minimium  reference  pressure, 
said  assembly  characterized  by: 
a  normally  opened  third  valve  means  (300)  in  fluid 
communication  with  said  first  port  (66)  and  said  iso- 
lation  circuit,  said  third  valve  means  comprising  an 
elastomeric  disc  shaped  diaphram  (314)  having  integ- 
rally  formed  therewith  peripheral  sealing  means 
(302,304)  and  a  fixed  post  (324),  an  orifice  (316)  for- 
med  in  said  diaphram  (314)  into  which  said  post  (324) 
extends  to  thereby  maintain  a  zero  reference  press- 
ure  differential  between  said  first  port  (66)  and  said 
second  larger  surface  (242),  said  third  valve  means 
(300)  being  responsive  to  a  rapid  increase  in  pressure 
at  said  first  port  (66)  to  flex  said  diaphram  (314)  caus- 
ing  said  post  (324)  to  close  said  orifice  (316)  and 
thereby  permit  said  first  valve  means  (226,  228)  to 
open. 

2.  A  wheel  end  valve  assembly  as  claimed  in 
Claim  1  in  which  said  fixed  post  (324)  is  cone-shaped. 

Patentanspruche 

1.  Eine  Radendventilanordnung  (11)  fur  ein  zen- 
trales  Reifenaufblassystem  (10),  wobei  folgendes 
vorgesehen  ist:  ein  Ventilkorper  (212)  miteinerersten 
Stromungsmittelverbindung  definiert  durch  einen 
ersten  Anschluli  (66)  zur  Verbindung  mit  einer  selek- 
tiv  unter  Druck  setzbaren  und  entlastbaren  Leitung 
(62),  mit  einer  zweiten  Stromungsmittelverbindung 
definiert  durch  einen  zweiten  Anschluli  (72)  zur  Ver- 
bindung  mit  einer  inneren  unter  Druck  gesetzten 
Kammer  (74)  eines  aufblasbaren  Reifens  (12),  erste 
Ventilmittel  (226,  228)  ansprechend  auf  die  Unter- 
drucksetzung  der  selektiv  unter  Druck  zu  setzenden 

und  zu  entlastenden  Leitung  (62)  zur  Einnahme  einer 
ersten  Position  zum  Aufbau  einer  Stromungsmittel- 
verbindung  zwischen  den  ersten  und  zweiten 
Anschltissen  (66,  72)  und  ansprechend  auf  die  Entla- 

5  stung  zur  Atmosphare  der  selektiv  unter  Druck 
gesetzten  und  entlasteten  Leitung  (62)  zur  Einnahme 
einer  zweiten  Position  zur  Blockierung  der  Stro- 
mungsmittelverbindung  zwischen  den  ersten  und 
zweiten  Anschltissen  davon,  wobei  die  ersten  Ventil- 

10  mittel  ein  Ventilglied  (228)  aufweisen  mit  einer  ersten 
Oberflache  (240)  ausgesetzt  gegenuber  Stromungs- 
mitteldruck  an  dem  ersten  Anschluli  (66)  und  einer 
entgegengesetzt  liegenden  zweiten  grolieren  Ober- 
flache  (242),  wobei  die  Ventilanordnung  (11)  ferner 

15  aufweist  zweite  Ventilmittel  (280)  dauernd  in  Stro- 
mungsmittelverbindung  mit  dem  zweiten  Anschluli 
(72)  und  ansprechend  auf  eine  abgefullte  Unterdruck- 
setzung  der  erwahnten  Innenkammer  (74)  des  Rei- 
fens  (12),  die  kleiner  ist  als  ein  vorbestimmter 

20  Minimalbezugsdruck,  und  ferner  mit  einer  Trenn- 
schaltung  (264,  254,  256,  266,  268,  270,  272,  274, 
276)  zur  Leitung  von  Stromungsmitteln  von  dem 
ersten  Anschluli  (66)  uber  die  zweiten  Ventilmittel 
(280)  zu  der  erwahnten  zweiten  grolien  Oberflache 

25  (242),  urn  die  ersten  Ventilmittel  (226,  228)  in  der 
erwahnten  zweiten  Position  zu  halten,  und  zwardann, 
wenn  der  abgefuhlte  Druck  in  dem  Reifen  kleiner  ist 
als  der  minimale  Bezugsdruck,  wobei  die  Anordnung 
gekennzeichnet  ist  durch:  normalerweise  geoffnete 

30  dritte  Ventilmittel  (300)  in  Stromungsmittelverbindung 
mit  dem  ersten  Anschluli  (66)  und  dem  Trennkreis, 
wobei  die  dritten  Ventilmittel  eine  als  Elastomer- 
scheibe  geformte  Membran  (314)  aufweisen,  die  inte- 
gral  damit  ausgebildet  periphere  Dichtmittel  (302, 

35  304)  und  einen  festen  Stift  (324)  aufweist,  wobei  fer- 
ner  eine  Zumelioffnung  (316)  in  der  Membran  (314) 
ausgeformt  ist,  in  die  sich  der  Stift  (324)  erstreckt,  urn 
dadurch  eine  Nullbezugsdruckdifferenzaufrechtzuer- 
halten  zwischen  dem  ersten  Anschluli  (66)  und  der 

40  zweiten  grolieren  Oberflache  (242),  wobei  die  dritten 
Ventilmittel  (300)  auf  einen  schnellen  Druckanstieg 
an  dem  ersten  Anschluli  (66)  ansprechen,  urn  die 
Membran  (314)  zu  biegen,  was  den  Stift  (324)  ver- 
anlalit,  die  Zumelioffnung  (316)  zu  schlielien  und 

45  dadurch  gestattet,dali  die  ersten  Ventilmittel  (226, 
228)  sich  offnen. 

2.  Radendventilanordnung  nach  Anspruch  1, 
wobei  derfeste  Stift  (324)  konusformig  ist. 

50 
Revendications 

1.  Un  ensemble  formant  soupape  de  securite 
pour  roue  (11),  destine  a  un  systeme  centralise  de 

55  gonflage  de  pneumatiques  (10)  et  comprenant  un 
corps  de  soupape  (212)  comportant  une  premiere  liai- 
son  fluidique  definie  par  un  premier  orifice  (66)  pour 
liaison  avec  un  conduit  selectivement  pressurise  et 

7 
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decharge  (62),  une  seconde  liaison  fluidique  definie 
par  un  second  orifice  (72)  pour  liaison  avec  une  cham- 
bre  interieure  pressurisee  (74)  d'un  pneumatique 
gonflable  (12),  ledit  ensemble  formant  soupape  (11) 
comprenant  un  premier  moyen  formant  soupape  5 
(226,  228)  repondant  a  une  pressurisation  dudit 
conduit  selectivement  pressurise  et  decharge  (62) 
pour  prendre  une  premiere  position  servant  a  etablir 
une  communication  fluidique  entre  lesdits  premier  et 
second  orifices  (66,  72)  et  repondant  a  une  decharge  10 
dans  I'atmosphere  dudit  conduit  selectivement  pres- 
surise  et  decharge  (62)  pour  prendre  une  seconde 
position  pourcouperla  communication  fluidique  entre 
lesdits  premieret  second  orifices,  ledit  premier  moyen 
formant  soupape  comprenant  un  element  de  soupape  15 
(228)  comportant  une  premiere  surface  (240)  expo- 
see  a  la  pression  fluidique  regnant  dans  ledit  premier 
orifice  (66)  et  une  seconde  surface  opposee  plus 
grande  (242),  ledit  ensemble  formant  soupape  (11) 
comprenant  un  second  moyen  formant  soupape  (280)  20 
constamment  en  communication  fluidique  avec  ledit 
second  orifice  (72)  et  repondant  a  une  detection  d'une 
pressurisation  de  ladite  chambre  interieure  (74)  dudit 
pneumatique  (12)  qui  est  inferieure  a  une  pression 
minimale  de  reference  predeterminee,  et  un  circuit  25 
d'isolation  (264,  254,  256,  266,  268,  270,  272,  274, 
276)  pour  canal  iserdu  fluide  depuis  ledit  premier  ori- 
fice  (66)  et  par  I'intermediaire  dudit  second  moyen  for- 
mant  soupape  (280)  jusque  sur  ladite  seconde  grande 
surface  (242)  pour  maintenir  ledit  premier  moyen  for-  30 
mant  soupape  (226,  228)  dans  sa  seconde  position 
en  reponse  a  ladite  detection  de  pressurisation  dudit 
pneumatique  qui  est  inferieure  a  ladite  pression  mini- 
male  de  reference,  ledit  ensemble  etant  caracterise 
par  :  -  un  troisieme  moyen  formant  soupape  normale-  35 
ment  ouverte  (300)  en  communication  fluidique  avec 
ledit  premier  orifice  (66)  et  ledit  circuit  d'isolation,  ledit 
troisieme  moyen  formant  soupape  comprenant  un 
diaphragme  (314)  en  forme  de  disque  en  matiere 
elastomere  qui  est  pourvu  unitairement  de  moyens  40 
peripheriques  d'etancheite  (302,  304)  et  d'une  fiche 
fixe  (324),  une  ouverture  (316)  formee  dans  ledit  dia- 
phragme  (314)  et  dans  laquelle  ladite  fiche  (324) 
s'engage  pour  maintenir  ainsi  une  difference  de  pres- 
sion  de  reference  nulle  entre  ledit  premier  orifice  (66)  45 
et  ladite  seconde  surface  plus  grande  (242),  ledit  troi- 
sieme  moyen  formant  soupape  (300)  repondant  a 
une  augmentation  rapide  de  pression  dans  ledit  pre- 
mier  orifice  (66)  pour  inflechir  ledit  diaphragme  (314) 
en  obligeant  ladite  fiche  (324)  a  fermer  ledit  orifice  50 
(316)  et  a  permettre  ainsi  une  ouverture  dudit  premier 
moyen  formant  soupape  (226,  228). 

2.  Un  ensemble  formant  soupape  de  securite 
pour  roue  tel  que  revendique  dans  la  revendication  1  , 
dans  lequel  ladite  fiche  fixe  (324)  a  une  forme  coni-  55 
que. 
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